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 چکیده:
از یک عفونت  های مختلفیموجب عفونتهای مهم انستتانی استتت که استتتافیلوکوکوس اورئوس یکی از پاتوژنمقدمه و اهداف: 
ا ستافیلوکوکوس اورئوس مقاوم به متی امروزه  سویه های  شود.اندوکاردیت و پنومونی میجلدی  ساده تا عفونت های  شدیدی مثل 
  های کشورهای مختلف جداسازی شده که به بسیاری از آنتی بیوتیک ها مقاوم هستند.از بسیاری از بیمارستان )ASRM(سیلین 
به  )ASSM( استتافیلوکوکوس ارئوس حستاس به متی ستیلین و  ASRMهدف از مطالعه حاضتر بررستی فراوانی ستویه های 
 در بیمارستان های شهر کرمان می باشد.  های فنوتیپی و ژنوتیپی و بررسی الگوی مقاومت آنتی بیوتیکی این ایزوله هاروش
یلوکوکوس اورئوس از بیمارستان های افضلی پور و باهنر شهر کرمان جداسازی استاف ۵6تعداد  7931تا آذر  6931 از آذر روش ها:
ونکومایسین نیز  CIMبیوتیک مورد بررسی قرار گرفتند. و آنتی 31شد. همه ایزوله ها با روش انتشار از دیسک برای حساسیت به 
صورت فنوتیپی به )ASRM(به متی  سیلین  های ا ستافیلوکوکوس اورئوس مقاومدایلو شن ارزیابی  شد.  سویه روبراثبا روش میک
های در ستتویه Anavبررستتی شتتدند. هم نین حضتتور ژن   Acem(وجود ژن تیپی ژنو(حستتاستتیت به ستتفوکستتیتین   و 
 .ارزیابی شد RCPاستافیلوکوکوس اورئوس مقاوم به ونکومایسین به روش 
های ا ستافیلوکوکوس اورئوس همه ایزوله .تشخیص داده شدند ASRMایزوله  33ایزوله ا ستافیلوکوکوس اورئوس  ۵6از  :یافته ها
  %۵.8۵  و اریترومایستین (%2.96به جز یک ایزوله نست ت به ونکومایستین حستاس بودند و بیشتترین مقاومت به تتراستایکلین (
حستتاس به متی داری در قیاس با ایزوله های استتتافیلوکوکوس ارئوس به طور معنی ASRMهای ایزوله. هم نین مشتتاهده شتتد
تترا سایکلین، جنتامایسین، آمیکاسین، توبرامایسین، تری متوپریم سولفامتوکسازول، ، ن س ت به اریترومایسین)ASSM( سیلین 
همه ایزوله های مقاومت  به   )50.0 < eulav P(. سیپروفلوک سا سین و لووفلوک سا سین  از مقاومت بی شتری برخوردار بودند
 .بود Anavرا حمل می کردند هم نین ایزوله مقاوم به ونکومایسین دارای ژن  Acemژن سفوکسیتین بجز یک ایزوله  
هایی در مورد درمان مؤثر بیماران بوجودآورده نگرانی ASRMهای به دلیل مقاومت  بالا در میان ایزوله :بحث و نتیجه گیری
از اهمیت زیادی برخوردار است. هم نین بر اساس  ASRMهای است. درنتیجه نظارت و کنترل در درمان کارآمد بیماران با ایزوله
می باشد  ASRMنتایج مطالعه حاضر اگر چه ونکومایسین هم نان به عنوان داروی انتخابی برای عفونت های ناشی از سویه های 
 احتمال افزایش مقاومت کارایی این آنتی بیوتیک در آینده را با چالش های جدی روبرو می کند.
 
Abstract 
Introduction and Objectives: Staphylococcus aureus is associated with different infections 
ranging from skin and soft tissue infections to endocarditis and fatal pneumonia .Today, methicillin 
resistant S. aureus (MRSA) isolates are present in the hospitals of most countries and are often 
resistant to several antibiotics. The present study was conducted to investigate the frequency of 
MRSA and MSSA (Methicillin-sensitive Staphylococcus aureus) strains, and antibiotic 
susceptibility patterns of these strains from university teaching hospitals of Kerman. 
Material and methods: From August 2018 to November 2019 a total of 65 S. aureus isolates 
were collected from Afzalipour, and Bahonar Hospitals in Kerman. All isolates were tested by disk 
diffusion method for susceptibility to 13 antibiotics and MIC of Vancomycin was evaluated by 
micro broth dilution method. The MRSA isolates were detected by the combination of phenotypic 
(susceptibility to cefoxitin) and genotypic (mecA gene amplification) methods. The presence of 
vanA gene in vancomycin resistant isolates was determined by PCR. 
Results: Among, total 65 S. aureus strains isolated, 33 (50.7 %) were MRSA. All S. aureus 
isolates except one were susceptible to vancomycin and the highest rates of resistance were 
detected for tetracycline (69.2%) and erythromycin (58.5%). The antibiotic sensitivity results 
showed that all MRSA isolates were significantly more resistant to erythromycin, tetracycline, 
gentamicin, amikacin, tobramycin, trimethoprim/sulfamethoxazole, ciprofloxacin, levofloxacin as 
compared to MSSA (Methicillin-sensitive Staphylococcus aureus) isolates (p<0.05). All but one 
cefoxitin-resistant isolate carried mecA gene. The vancomycin resistant isolate possessed the vanA 
gene. 
Conclusion: Given the alarming rate of resistance among the MRSA isolates, the monitoring 
of antibiotic resistance should be performed to reduce treatment failure in patients with 
staphylococcal infections. Although vancomycin remains a drug of choice for MRSA, our study 
suggests that its efficacy may be limited by resistance development. 
 
 
 
تاجردنم تسرهف 
لوا لصف ............................................................................................................................... Error! Bookmark not defined. 
فادها و همدقم ................................................................................................................... Error! Bookmark not defined. 
1-1 همدقم ........................................................................................................... Error! Bookmark not defined. 
1-2 : حرط یلک فده ....................................................................................... Error! Bookmark not defined. 
1-2-1 : حرط هژیو ای یصاصتخا فادها ................................................... Error! Bookmark not defined. 
1-3 :  حرط فادها هب هجوت اب( شهوژپ تلااؤس ای تایضرف .................. Error! Bookmark not defined. 
مود لصف .............................................................................................................................. Error! Bookmark not defined. 
سرربی نوتم ........................................................................................................................ Error! Bookmark not defined. 
2-1 فرعمی رتکابی ............................................................................................ Error! Bookmark not defined. 
2-2 شوراهی اسانشیی فاتسایوکوکولسوئروا س ..................................... Error! Bookmark not defined. 
2-2-1 شوراهی تونفیپی ........................................................................... Error! Bookmark not defined. 
2-2-1-1 لاسا زلاوگاوکیدی ...................................................................... Error! Bookmark not defined. 
2-2-1-2 هلول زلاوگاوک ای ......................................................................... Error! Bookmark not defined. 
2-2-1-3 DNase ......................................................................................... Error! Bookmark not defined. 
2-2-1-4 مختیر نامیلوت ............................................................................ Error! Bookmark not defined. 
2-3 بیرامیازیی فاتسایسوکوکول سوئروا ................................................... Error! Bookmark not defined. 
2-3-1 تنوفعاهی تسوپی .......................................................................... Error! Bookmark not defined. 
2-3-1-1 مخز درز....................................................................................... Error! Bookmark not defined. 
2-3-1-2 لوفیلوکیت .................................................................................... Error! Bookmark not defined. 
2-3-1-3 کروک ........................................................................................... Error! Bookmark not defined. 
2-3-1-4 گفکیکر ...................................................................................... Error! Bookmark not defined. 
2-3-1-۵ مخز تنوفع ................................................................................. Error! Bookmark not defined. 
2-3-2 تنوفعاهی هرشتنم .............................................................................. Error! Bookmark not defined. 
1-2-3-2 رتکابیمی ...................................................................................... Error! Bookmark not defined. 
2-3-2-2 دراکودنایت ...................................................................................... Error! Bookmark not defined. 
2-3-2-3موئتسایلیت رترآ ویت کرچی ...................................................... Error! Bookmark not defined. 
2-3-3بیرامیاهی شانی سکوت زاین ................................................................ Error! Bookmark not defined. 
2-3-3-1سلف مردنسی فاتسا تسوپ ندشیکوکولی (SSSS) ................ Error! Bookmark not defined. 
2-3-3-2 لوات مخز درزی ............................................................................ Error! Bookmark not defined. 
2-3-3-3 مومسمیت اذغیی فاتسایکوکولی ................................................ Error! Bookmark not defined. 
2-3-3-4 مس کوش مردنسی ....................................................................... Error! Bookmark not defined. 
4-2 تنآ هب تمواقم یبیتویک اه ..................................................................... Error! Bookmark not defined. 
2-4-1 اهماتکلااتب هب تمواقم ....................................................................... Error! Bookmark not defined. 
2-4-2 لگ هب تمواقمیتپپوکیاهد .............................................................. Error! Bookmark not defined. 
2-4-3مآ هب تمواقمیلگونیزوکیاهد ............................................................. Error! Bookmark not defined. 
2-4-4 تنآ هب تمواقم یبیتویک اهی لورکامی،اهد مارگوتپرتساین Bل ،یمآزوکنیاهد لوتک ویاهد .... Error! 
Bookmark not defined. 
2-4-۵ سارتت هب تمواقمیلکین اه ............................................................... Error! Bookmark not defined. 
2-4-6 ر هب تمواقمیپمافین .......................................................................... Error! Bookmark not defined. 
2-4-7 کورولف هب تمواقمینولون اه ............................................................ Error! Bookmark not defined. 
2-۵ امزآیش حم رد تقریط امیع اد ثارب(ینشول:  .................................... Error! Bookmark not defined. 
2-6 سرربی نوتم ............................................................................................... Error! Bookmark not defined. 
موس لصف ............................................................................................................................. Error! Bookmark not defined. 
شور و داوم اهی  قحتیق ................................................................................................ Error! Bookmark not defined. 
3-1 هجت و داومیتاز: .......................................................................................... Error! Bookmark not defined. 
3-1-1 حمیاهطی تشک ................................................................................. Error! Bookmark not defined. 
3-1-2 فرصم مزاول و داومی ........................................................................ Error! Bookmark not defined. 
3-1-3 هجتیتاز............................................................................................ Error! Bookmark not defined. 
3-1-4 فرصم داومی ..................................................................................... Error! Bookmark not defined. 
3-2 عمجروآی هنومناسانش و اهیی ایهلوز اهی فاتسایسوکوکول سوئرواError! Bookmark not defined. 
3-2-1 گهنومنیری ....................................................................................... Error! Bookmark not defined. 
3-2-2 امزآیش زلااتاک ................................................................................. Error! Bookmark not defined. 
3-2-3 امزآیش لاسا زلاوگاوکیدی ........................................................... Error! Bookmark not defined. 
3-2-4 امزآیش هلول زلاوگاوک ای .............................................................. Error! Bookmark not defined. 
3-2-۵ امزآیش DNase................................................................................ Error! Bookmark not defined. 
3-2-6 امزآیش مختیر نامیلوت ................................................................. Error! Bookmark not defined. 
3-2-7 خذیهر زاسی ایهلوز اه ................................................................... Error! Bookmark not defined. 
3-3 عتیین ساسحیت تنآیبیتویکی............................................................... Error! Bookmark not defined. 
3-3-1 دیکسراگآ دیفینژو (DAD) ....................................................... Error! Bookmark not defined. 
3-3-2 عتیین گدننک تعنامم تظلغ لقادحی (MIC ....................... Error! Bookmark not defined. 
3-3-2-1 هتیه تنآ کوتسا لولحمیبیتویک .......................................... Error! Bookmark not defined. 
3-3-2-2 هتیه تقراهی لاوتمی تنآ زایبیتویک ................................... Error! Bookmark not defined. 
3-3-2-3 هدامآزاسی سناپسوسینو میبورکی ........................................ Error! Bookmark not defined. 
3-4  جارختساDNA .......................................................................................... Error! Bookmark not defined. 
3-4-1  جارختساDNA ندناشوج شور اب .............................................. Error! Bookmark not defined. 
3-۵ اسانشیی ایهلوز اهی تم هب مواقم یسیلین  شور ابPCR .............. Error! Bookmark not defined. 
3-۵-1 ارپیاهرم ............................................................................................. Error! Bookmark not defined. 
3-۵-2  تلاوصحم زروفورتکلاPCR ............................................................. Error! Bookmark not defined. 
3-6 تست ماجنااهی رامآی .............................................................................. Error! Bookmark not defined. 
مراهچ لصف ......................................................................................................................... Error! Bookmark not defined. 
یهتفا اه ................................................................................................................................. Error! Bookmark not defined. 
4-1 اسانشیی عت ویین وهیت ایهلوز اهی فاتسایسوکوکول سوئروا ...... Error! Bookmark not defined. 
4-2 ساسحیت تنآ یبیتویکی .......................................................................... Error! Bookmark not defined. 
3-4 اسانشیی  نژmecA و vanA ................................................................... Error! Bookmark not defined. 
4-4  سرربی وگلای وس تمواقمیه اهی فاتسایسوکوکول تم هب مواقم سوئرای سیلینError! Bookmark 
not defined. 
مجنپ لصف ........................................................................................................................... Error! Bookmark not defined. 
تن و ثحبیهج گیری ........................................................................................................... Error! Bookmark not defined. 
1-۵  ثحب و هجیتن ریگی ................................................................................. Error! Bookmark not defined. 
عبانم تسرهف ..................................................................................................................................................................... 9 
 
 
 
 
 
 
 
 
 
 
 
 
 
عبانم تسرهف 
1.  Shinefield HR, Ruff NL. Staphylococcal infections: a historical perspective. 
Infectious disease clinics of North America. 2009;23(1):1–15.  
2.  Yamamoto T, Nishiyama A, Takano T, Yabe S, Higuchi W, Razvina O, et al. 
Community-acquired methicillin-resistant Staphylococcus aureus: 
community transmission, pathogenesis, and drug resistance. Journal of 
Infection and Chemotherapy. 2010;16(4):225–54.  
3.  Lobanovska M, Pilla G. Focus: Drug Development: Penicillin’s Discovery 
and Antibiotic Resistance: Lessons for the Future? The Yale journal of 
biology and medicine. 2017;90(1):135.  
4.  Deurenberg RH, Vink C, Kalenic S, Friedrich AW, Bruggeman CA, 
Stobberingh EE. The molecular evolution of methicillin‐resistant 
Staphylococcus aureus. Clinical Microbiology and Infection. 
2007;13(3):222–35.  
5.  Hawkey PM. Molecular epidemiology of clinically significant antibiotic 
resistance genes. British journal of pharmacology. 2008;153(S1).  
6.  Hawkey PM, Jones AM. The changing epidemiology of resistance. Journal of 
Antimicrobial Chemotherapy. 2009;64(suppl_1):i3–10.  
7.  Azimian A, Havaei SA, Fazeli H, Naderi M, Ghazvini K, Samiee SM, et al. 
Genetic characterization of a vancomycin-resistant Staphylococcus aureus 
isolate from the respiratory tract of a patient in a university hospital in 
northeastern Iran. Journal of clinical microbiology. 2012;50(11):3581–5.  
8.  Tiwari KB. Vancomycin resistance in Staphylococcus aureus may occur 
faster than expected. International Journal of Life Sciences. 2009;3.  
9.  Chang S, Sievert DM, Hageman JC, Boulton ML, Tenover FC, Downes FP, 
et al. Infection with vancomycin-resistant Staphylococcus aureus containing 
the vanA resistance gene. New England Journal of Medicine. 
2003;348(14):1342–7.  
10.  Rich J, Lee JC. The pathogenesis of Staphylococcus aureus infection in the 
diabetic NOD mouse. Diabetes. 2005;54(10):2904–10.  
11.  Berger-Bächi B, Barberis-Maino L, Strässle A, Kayser FH. FemA, a host-
mediated factor essential for methicillin resistance in Staphylococcus aureus: 
molecular cloning and characterization. Molecular and General Genetics 
MGG. 1989;219(1–2):263–9.  
12.  Emaneini M, Bigverdi R, Kalantar D, Soroush S, Jabalameli F, Khoshgnab 
BN, et al. Distribution of genes encoding tetracycline resistance and 
aminoglycoside modifying enzymes in Staphylococcus aureus strains isolated 
from a burn center. Annals of burns and fire disasters. 2013;26(2):76.  
13.  Rahimi F, Katouli M, Pourshafie MR. Characteristics of hospital- and 
communityacquired meticillin-resistant Staphylococcus aureus in Tehran, 
Iran. Journal of Medical Microbiology. 2014;63(PART 6):796–804.  
14.  Rahimi F, Bouzari M, Maleki Z, Rahimi F. Antibiotic susceptibility pattern 
among Staphylococcus spp. with emphasis on detection of mecA gene in 
methicillin resistant Staphylococcus aureus isolates. Iranian Journal of 
Clinical Infectious Diseases. 2009;4(3):143–50.  
15.  Rahimi F. Characterization of resistance to aminoglycosides in methicillin-
resistant staphylococcus aureus strains isolated from a tertiary care hospital 
in Tehran, Iran. Jundishapur journal of microbiology. 2016;9(1).  
16.  Shekarabi M, Hajikhani B, Chirani AS, Fazeli M, Goudarzi M. Molecular 
characterization of vancomycin-resistant Staphylococcus aureus strains 
isolated from clinical samples: A three year study in Tehran, Iran. PloS one. 
2017;12(8):e0183607.  
17.  Askari E, Zarifian A, Pourmand M, Naderi-Nasab M. High-level 
vancomycin-resistant Staphylococcus aureus (VRSA) in Iran: A systematic 
review. Journal of Medical Bacteriology. 2015;1(3–4):53–61.  
18.  Song J, Hiramatsu K, Suh JY, Ko KS, Ito T, Kapi M, et al. Emergence in 
Asian Countries of Staphylococcus aureus with Reduced Susceptibility to 
Vancomycin. Microbiology. 2004;48(12):4926–8.  
19.  Archer GL. Staphylococcus aureus: A Well-Armed Pathogen. 1998;1179–81.  
20.  Murray PR, Rosenthal KS, Pfaller MA. Medical microbiology. Elsevier 
Health Sciences; 2015.  
21.  McCallum N, Berger-Bächi B, Senn MM. Regulation of antibiotic resistance 
in Staphylococcus aureus. International Journal of Medical Microbiology. 
2010;300(2–3):118–29.  
22.  Ramirez MS, Tolmasky ME. Aminoglycoside modifying enzymes. Drug 
Resistance Updates [Internet]. 2010;13(6):151–71. Available from: 
http://dx.doi.org/10.1016/j.drup.2010.08.003 
23.  Bdour S. Heterogeneity of aminoglycoside resistance genes profile in clinical 
Staphylococcus aureus isolates. African Journal of Microbiology Research. 
2012;6(24):5259–65.  
24.  Woods CR. Macrolide-Inducible Resistance to Clindamycin and the D-Test. 
The Pediatric Infectious Disease Journal. 2009;28(12):1115–8.  
25.  Roberts MC. Update on acquired tetracycline resistance genes. FEMS 
microbiology letters. 2005;245(2):195–203.  
26.  Schmitz F-J, Krey A, Sadurski R, Verhoef J, Milatovic D, Fluit AC. 
Resistance to tetracycline and distribution of tetracycline resistance genes in 
European Staphylococcus aureus isolates. Journal of antimicrobial 
chemotherapy. 2001;47(2):239–40.  
27.  Aubry-Damon H, Soussy C-J, Courvalin P. Characterization of mutations in 
therpob gene that confer rifampin resistance inStaphylococcus aureus. 
Antimicrobial agents and chemotherapy. 1998;42(10):2590–4.  
28.  Clinical and Laboratory Standards Institute (2015) Methods for Dilution of 
Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically; 
Approved Standard—10th Edition. CLSI Document M07-A10, Clinical and 
Laboratory Standards Institute, Wayne, PA.  
29.  Jorgensen JH, Ferraro MJ. Antimicrobial Susceptibility Testing : A Review 
of General Principles and Contemporary Practices AND THE RATIONALE 
FOR PERFORMING. 2009;7750:1749–55.  
30.  Rahimi F, Bouzari M, Katouli M, Pourshafie MR. Antibiotic resistance 
pattern of methicillin resistant and methicillin sensitive Staphylococcus 
aureus isolates in Tehran, Iran. Jundishapur journal of microbiology. 
2013;6(2):144–9.  
31.  Hassanzadeh S, Pourmand MR, Hadadi A, Nourijeylani K, Yousefi M, 
Mashhadi R, et al. Frequency and antimicrobial resistance patterns of 
methicillin-resistant Staphylococcus aureus in Tehran. hospitals. 2013;8:9.  
32.  Noorbakhsh S, Siadati A, Farhadi M, Rimaz S, Tabatabaei A. Methicillin 
resistant Staphylococcus aureus in children. Journal of Comprehensive 
Pediatrics. 2007;1(1):24–30.  
33.  Sadeghi J, Mansouri S. Molecular characterization and antibiotic resistance 
of clinical isolates of methicillin‐resistant Staphylococcus aureus obtained 
from Southeast of Iran (Kerman). Apmis. 2014;122(5):405–11.  
34.  Fasihi Y, Kiaei S, Kalantar-Neyestanaki D. Characterization of SCCmec and 
spa types of methicillin-resistant Staphylococcus aureus isolates from health-
care and community-acquired infections in Kerman, Iran. Journal of 
Epidemiology and Global Health [Internet]. 2017;7(4):263–7. Available 
from: https://doi.org/10.1016/j.jegh.2017.08.004 
35.  Dulon M, Haamann F, Peters C, Schablon A, Nienhaus A. MRSA prevalence 
in European healthcare settings: a review. BMC infectious diseases. 
2011;11(1):138.  
36.  (CDC C for DC and P. Reduced susceptibility of Staphylococcus aureus to 
vancomycin--Japan, 1996. MMWR Morbidity and mortality weekly report. 
1997;46(27):624.  
37.  Sancak B, Ercis S, Menemenlioğlu D, Çolakoğlu Ş, Hasçelik G. Methicillin-
resistant Staphylococcus aureus heterogeneously resistant to vancomycin in a 
Turkish university hospital. Journal of Antimicrobial Chemotherapy. 
2005;56(3):519–23.  
38.  Thati V, Shivannavar CT, Gaddad SM. Vancomycin resistance among 
methicillin resistant Staphylococcus aureus isolates from intensive care units 
of tertiary care hospitals in Hyderabad. The Indian journal of medical 
research. 2011;134(5):704.  
39.  NADERI NM, FATEH MP, Shahnavazi B. Staphylococcus aureus resistant 
against vancomycin. 2004;  
40.  SH A, MR N. Sensitivity of staphylococcus aureus strains isolated from 
clinical specimens against vancomycin by using E-test in Tabriz. Medical 
Journal of Tabriz University of Medical Sciences and Health Services. 
2008;30(6).  
41.  Saffari M, Jokar M, Shajary GR, Piroozmand A, Mousavi GA. Minimum 
inhibitory concentration of vancomycin in Staphylococcus aureus isolates 
collected from clinical samples of Shahid Beheshti hospital, kashan during 
2009. Feyz Journal of Kashan University of Medical Sciences. 2010;14(3).  
42.  Aligholi M, Emaneini M, Jabalameli F, Shahsavan S, Dabiri H, Sedaght H. 
Emergence of high-level vancomycin-resistant Staphylococcus aureus in the 
Imam Khomeini Hospital in Tehran. Medical Principles and Practice. 
2008;17(5):432–4.  
43.  Baron EJ, Finegold SM. Formulas and preparation of culture media and 
reagents. Bailey & Scott’s Diagnostic Microbiology, 8th ed The CV Mosby 
Company, St Louis, MO. 1990;  
44.  Smith PB, Hancock GA, Rhoden DL. Improved medium for detecting 
deoxyribonuclease-producing bacteria. Applied microbiology. 
1969;18(6):991–3.  
45.  Testing S. M100-S24 Performance Standards for Antimicrobial. 2014.  
46.  Wayne PA. Clinical and laboratory standards institute. Performance 
standards for antimicrobial susceptibility testing. 2007;17.  
47.  Emaneini M, Bigverdi R, Kalantar D, Soroush S, Jabalameli F, Noorazar 
Khoshgnab B, et al. Distribution of genes encoding tetracycline resistance 
and aminoglycoside modifying enzymes in Staphylococcus aureus strains 
isolated from a burn center. Annals of Burns and Fire Disasters. 
2013;26(2):76–80.  
48.  Mahdiyoun SM, Kazemian H, Ahanjan M, Houri H, Goudarzi M. Frequency 
of aminoglycoside-resistance genes in methicillin-resistant staphylococcus 
aureus (MRSA) isolates from hospitalized patients. Jundishapur Journal of 
Microbiology. 2016;9(8).  
49.  Khorvash F, Mostafavizadeh K, Mobasherizadeh S. Frequency of mecA gene 
and borderline oxacillin resistant Staphylococcus aureus in nosocomial 
acquired methicillin resistance Staphylococcus aureus infections. Pak J Biol 
Sci. 2008;11(9):1282–5.  
50.  Ekrami A, Kalantar E. Bacterial infections in burn patients at a burn hospital 
in Iran. Indian Journal of Medical Research. 2007;126(6):541.  
51.  Gezon HM, Rogers KD, Thompson DJ, Hatch TF. Environmental aspects of 
staphylococcal infections acquired in hospitals. II. Some controversial 
aspects in the epidemiology of hospital nursery staphylococcal infections. 
American journal of public health and the nation’s health. 1960;50:473.  
52.  Rahimi F, Bouzari M, Katouli M, Pourshafie M. Prophage Typing of 
Methicillin Resistant Staphylococcus aureus Isolated from a Tertiary Care 
Hospital in Tehran, Iran. Jundishapur Journal of Microbiology. 
2012;6(1):80–5.  
53.  Javidnia S, Talebi M, Saifi M, Katouli M, Rastegar Lari A, Pourshafie MR. 
Clonal dissemination of methicillin-resistant Staphylococcus aureus in 
patients and the hospital environment. International Journal of Infectious 
Diseases. 2013;17(9):e691–5.  
54.  Mohammadi S, Sekawi Z, Monjezi A, Maleki MH, Soroush S, Sadeghifard 
N, et al. Emergence of SCCmec type III with variable antimicrobial 
resistance profiles and spa types among methicillin-resistant Staphylococcus 
aureus isolated from healthcare- and community-acquired infections in the 
west of Iran. International Journal of Infectious Diseases [Internet]. 
2014;25:152–8. Available from: http://dx.doi.org/10.1016/j.ijid.2014.02.018 
55.  Alvarez-Uria G, Reddy R.  Prevalence and Antibiotic Susceptibility of 
Community-Associated Methicillin-Resistant Staphylococcus aureus in a 
Rural Area of India: Is MRSA Replacing Methicillin-Susceptible 
Staphylococcus aureus in the Community? . ISRN Dermatology. 
2012;2012:1–5.  
56.  Ba X, Harrison EM, Edwards GF, Holden MTG, Larsen AR, Petersen A, et 
al. Novel mutations in penicillin-binding protein genes in clinical 
Staphylococcus aureus isolates that are methicillin resistant on susceptibility 
testing, but lack the mec gene. J Antimicrob Chemother. 2014;(November 
2013):594–7.  
57.  Fasihi Y, Saffari F, Mansouri S, Kalantar-Neyestanaki D. The emergence of 
vancomycin-resistant Staphylococcus aureus in an intensive care unit in 
Kerman, Iran. Wiener Medizinische Wochenschrift. 2018;168(3–4):85–8.  
58.  Hauschild T, Sacha P, Wieczorek P, Zalewska M, Kaczyńska K, 
Tryniszewska E. Aminoglycosides resistance in clinical isolates of 
Staphylococcus aureus from a University Hospital in Bialystok, Poland. Folia 
histochemica et cytobiologica / Polish Academy of Sciences, Polish 
Histochemical and Cytochemical Society [Internet]. 2008;46(2):225–8. 
Available from: http://www.ncbi.nlm.nih.gov/pubmed/18519242 
59.  Fatholahzadeh B, Emaneini M, Feizabadi MM, Sedaghat H, Aligholi M, 
Taherikalani M, et al. Characterisation of genes encoding aminoglycoside-
modifying enzymes among meticillin-resistant Staphylococcus aureus 
isolated from two hospitals in Tehran, Iran. International Journal of 
Antimicrobial Agents. 2009;33(3):264–5.  
60.  Udo EE, Dashti AA. Detection of genes encoding aminoglycoside-modifying 
enzymes in staphylococci by polymerase chain reaction and dot blot 
hybridization. International Journal of Antimicrobial Agents. 
2000;13(4):273–9.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

